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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To prevent pixel apertures from attaining a high temp, by light for 
irradiation and to prolong the life of liquid crystals by packing a high-refractive index material 
into recessed parts to form convex lenses and further forming these recessed parts to a shape 
larger in the radius of curvature in the bottoms than the radius of curvature in the side parts, for 
example, a flat shape. 

SOLUTION: The many recessed parts 9 to be completely closely packed are formed by etching 
on one surface side of the flat plate type microlenses and the high-refractive index material is 
packed into the recessed parts 9, by which the planoconvex lenses 10 are' formed. The recessed 
parts 9 are formed to the sectional shape having the flat bottoms 9a. Namely, the radius of 
curvature of the bottoms 9a is made larger than the radius of curvature of the side parts 9b. 
Then, the recessed parts 9 which are the lens parts of the flat plate type microlenses are formed 
the shape larger in the radius of curvature of the bottoms 9a than the radius of curvature of the 
side parts 9b, for example, the flat shape and, therefore, the light for irradiation converged by the 
lens parts of the flat plate type microlenses eventually passes the pixel apertures of the liquid 
crystal layer in the state having some spread without converging at one point in the pixel 
apertures. 
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Japanese Unexamined Patent Publication-- 
No. 43588/1997 (Tokukaihei 9-43588) 

A. Relevance of the Above-identified Document 

"The following is a partial English translation of 
exemplary portions of non-English language information 
that may be relevant to the issue of patentability of the 
claims of the present application. 

B. Translation of the Relevant Passages of the Document 
[CLAIMS] 

[CLAIM 1] 

A liquid crystal display apparatus, comprising: 
a liquid crystal layer provided in between a pair of 
light-transmitting panels, 

one of the pair of light-transmitting panels that is on 
a side from which emitted light enters, including: 
two glass substrates that are coupled; and 
a large number of concave sections that are regularly 
formed on a contact surface of the one of the pair of 
light-transmitting panels, at which contact surface the 
one of the pair of light-transmitting panels comes into 
contact with the other one of the pair of light- transmitting 
panels, 

the large number of concave sections being filled 
with a material to form a concave lens, which material has 
a high refractive index, and each having a curvature 
radius that is greater in a bottom section than a curvature 
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radius in a side section. 
[CLAIM 2] 

The liquid crystal display apparatus according to 
Claim 1, wherein the bottom section of the concave 
section is flat. 

[EFFECT OF THE INVENTION] 

...in the liquid crystal display apparatus according to the 
present invention, a pair of light-transmitting panels hold 
a liquid crystal layer. One of the light-transmitting panels 
that is on a side from which emitted light enters is 
produced by coupling two glass substrates. As such, at 
least one of the glass substrates becomes a planar-type 
microlens. Further, a concave section that is a lens 
section of the planar-type microlens is configured in a 
manner such that a bottom section of the concave section 
has a greater curvature radius than that of a side section. 
For example, the concave section is configured in flat 
shape. This configuration causes emitted light to transmit, 
after focused by the lens section of the planar-type 
microlens, through a pixel aperture section in such a way 
as to spread to some extent, without converging to a point 
in the pixel aperture section of the liquid crystal layer. 
This prevents a temperature in the pixel aperture section 
from increasing due to the emitted light. Therefore, 
duration of liquid crystal is extended. 
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